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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statements filed 12/22/06 and 9/22/06 have been 
considered except for the foreign document that has been crossed because no copy for 
that document is provided. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 3, 9 and 1 6 are rejected under 35 U.S.C. 1 1 2, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

In claim 3, 9 and 16, it is unclear if the recited range of 2 urn to 30 mm refers to 
the length in a thickness direction of the flow channel or the length in the width direction 
of the flow channel. Also it is unclear if the recited range of .5 urn to 1 mm refers to the 
length in a thickness direction of the narrow portion or the length in a width direction of 
the narrow portion. Since there are multiple lengths associated with the recited range, it 
is unclear if length or width is referred to thereby. Furthermore, since there is range that 
is common or overlapping range to both of the recited ranges, for example a range of 2 
urn to 1 mm, it would contradict the recited recitation that the narrow portion has a cross 
section that is smaller than that of the flow channel. Clarification is required. 

Claim Rejections - 35 USC § 102 
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4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1, 2, 7, 8, 14, 15 and 19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Gianchandani et al (US 6,686,998). 

Gianchandani shows the method and apparatus claimed including a flow channel 
made of an insulation material having a narrow portion at latter portion of the flow 
channel with a smaller cross-sectional area than the flow channel, a conductive fluid in 
the fluid channel, an electrical field applied to generate plasma wherein the conductive 
fluid is sputtered or excited by the plasma created by electrodes that are arranged in the 
flow channel and are supplying an electric field thereto, and a light generated from the 
plasma is subject to the spectrometer analysis. 

6. Claims 14, 15 and 17-19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Platzer et al (US 6,381 ,014). 

Platzer shows the apparatus claimed including a narrow portion in a flow channel 
made of an insulating material, the narrow channel having a cross-sectional area that is 
smaller than a cross-sectional area the flow channel, a pair of electrodes in the flow 
channel with the narrow channel sandwiched between the electrodes that generate an 
electric field thereto to generate a plasma in the narrow portion, and the narrow portion 
(20) which is shown as a separate single element is detachably arranged wherein the 
plasma generated is subject the spectrometer analysis. Platzer shows the narrow 
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portion has an opening that is less than .5 mm whereas an opening in the flow channel 
is .5 to 1 mm or above which shows the ratio of the cross-sectional of the flow channel 
to that of the narrow portion can be 3 or more. It is also noted that the recited 
conductive liquid is related as an intended material that is worked on by the apparatus 
which does not limit the apparatus claim. Also see MPEP 21 1 5. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 1 -1 9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Wilding et al (US 7,01 8,830) in view of Columbus (US 4,302,31 3) or Duan et al (US 
6,734,964). 

Wilding shows a method and structure claimed including a detachably arranged 
narrow portion in a flow channel made of an insulating material wherein the narrow 
portion has a cross-sectional area having an order of .1 to 500 microns and with 
chambers with few millimeters which yields a ratio with the flow channel chambers to 
the narrow portion that is 3 or more. But, Wilding does not show applying an electric 
field to generate plasma at the narrow portion. 

Columbus shows that it is known in the art to provide a pair of electrodes to a 
micro-channel with a conductive liquid to detect an electric potential based on the ions. 
Columbus also teaches that the channels or grooves can have dimensions that can be 
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varied depending on the desired rate of flow of a particular liquid. Duan also shows that 
it is known in the art to provide a plasma source to a pair of electrodes to generate 
plasma in a fluid sample and generate ions which are then detected with a 
spectrometer. Duan further shows it is known to provide a power discharge time of 100 
us. 

In view of Columbus and Duan, it would have been obvious to one of ordinary 
skill in the art to adapt Wilding with a pair of electrodes to supply an electric field in a 
single or multiple applications, which inherently bubbles, and to generate plasma or ions 
which are then detected by a spectrometer to determine and analyze the liquid samples 
as the liquid is migrated with an input and outlet port of the liquid. 

With respect to the recited dimensions of the flow channel and the narrow 
channel, it would have been obvious to one of ordinary skill in the art to adapt Wilding, 
as modified by Columbus and Duan, with the recited dimensions or any other suitable 
dimensions that allow for a control desired flow that can be effectively ionized and 
generate plasma with the electrodes supplying the electric field as a matter of a routine 
experimentations. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SANG Y. PAIK whose telephone number is (571) 272- 
4783. The examiner can normally be reached on M-F (9:00-5:00). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tu Hoang can be reached on (571 ) 272-4780. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/SANG Y PAIK/ 

Primary Examiner, Art Unit 3742 



